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(57) Abstract: A novel glucose dehydrogenase, which is an enzyme hav- 
ing a high substrate specificity, being economically produced, being free 
from any effect of dissolved oxygen in a sample and having a particularly 
high heat stability, can be obtained by culturing a microorganism belonging 
to the genus Burkholderia and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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mm* 

mum 

^;P3-X-k>i^«, 1962^fcC 1 a r kiLy o n s fci^TOa-X* 
+^^-1ft»*«tt*iji»'&fc1i-fcK<^-fe>«y--©«# (L. c.Clark, J. and 
Lyonas.C. "Electrode systems for continuous monitoring in cardiovascular 
surgery."Ann,n.y.Acad.Sci. 105:20-45) *J«SJlc$tlT^*» »40^&2©i8 
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a XxtHnyt-i/j *«*Lfc^a-x*>tf© B »fe ffJb 

/tfj^ (Bacillus) l*^^n-^tKD^-if (ECI , 
1.47) *X*9V7hUy*Z (Cryptococcus) «**^a^5» k p D ^J. 

* (Bci.i.1.119) *j*Dsnrv»s. 

NAD -D- 5 -^n;^ ^> + NAD(P)H+H + 0^^«T<S^T^ 
0,Mo^ 3 ^?t|«n^ (ECl.i.1.119) tt , D-^a-a+M 

ADP+ ^D-*-^3/9>h>+»ffiPH+rOKA*tt^j Bi i* WOi M 

** *%Wmt Sode,K.,Tsugawa,W.,Yaiazaki,T.,ffatanabe,M.,Oga Saff ara 
N.,andTanaka,M., (1996) Enzyme Microb. Technol. 19, 82-85.*, Yamazaki T T 
sugawa,W.,andSode,K.,(1999)Appli Bioche.i and Biotec. 77-79/0325^ Yanaz 
aki,T.,Tsu g a V a,W.,andSode,K.,(,999)Biotec Lett. 21, 199-202fc*H T , &M 
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^t'J 7 • trtisj (Burkhorderia cepacia) S^IKTS £ £fcfi£?tjU 
(1) ^^^l/r'JTICgl. ^3-XJK**»***4f -6****1- 

(2)©^3-*|ft;jC*M©J^;frfc. 
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®TSK ge ] G 3 0 0 0 sw rmrw r**s 

^r^-fc^T, m»3 8 0kD,**r 

45W (Tr 18-HC1«R» % p H 8 . 0) 
(5) W^> Wh , DAc%5;i 

(7) cd ^ □ - x J8Ji7k^»^ 0 ; x ra 

®TSK gel GS 0 0 0 SW «.,-(», » „ 
4SWS <Trl »-HClS tt , p H 8 . 0) 

(10) tttfM, >ww , WDAC 
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(11) Wfa^H 1 *^ 6 0 kD aOlT-^ar y htf, @B?iJ#^ 3 OT^y^f^ 
2^1 2<D7 5. y&mm%$tSZt*<®mtT& (8)- (10) CDV^fn^(D^;i/ 

(12) MB24 3 kD a<DV73L-y h £>N^;W@E?>J#-^ 5 (D7S. /^@B^J^ 

^rr 8~i i cD^m^ i ^fciB^ro^i/n-xM^^o 

(13) mtt?m®Q 0 kD aOlJ-ya-y h^TO (A) (B) K 
* It & $ (1 1) <D 3 - 7. !5i7K^^. 

(A) ^J#^3©7i= /MMfc^rS^W^jlo 

(b) mpm^3<D7s.ymmp\\z&^T. lximoy^/M^m 

(15) (10)© W^-7>ffii7K^^©iJ-yrL- y Mr&oT, E^J#^500T 

(16) (l5)co^h^DAC<D-g|5^n-FU, BB^I#-% 8 C|B«od^SSB^J^ 

(17) (i5)c7)5 i h^n-AC(Z)-^^n-FL> m^mm \zmm<Dm.&mm 

<Dv%W.&m^2 3 8 6-2 4 6 7 ©ffiSBB^J^-TSD N A. 

(is) (n)<D3 L b?u~-&c<D^yj-)v^7^F%n~-\zL, mpmmom. 
^mm<DD^m^2 386-2451 ©sssB^j^^-trDNA. 

(19) f b^D-ACO^m^^fFTcb^T, BB^J#-^407^ /i 

^ijo ^75/^ i~22 ©75 ymsB^j^wrs^^ h\ 

(20) T!ett«£*rr3*>/\^«o 

(Dii-^a--/ NiUT(6)0^n-^^7j<m^^^^L#-l>o 
(D^;P3-7>M7j<^^-a«#^^-r«>. 

(E)M^#tt<73sds-#u7^u;p7 5 H^;n^ic^^T, fr?mt 

6 0 kD a £tkTo 
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7 5 ( Tr j s-HClIW, p H 8 . 0) . 

4**trs(20)©^>/i^j|. 

(2 2) tusB^ >A'^B^DIT© (A> **»-m- < x> \ i, 

^wA/wpw iAj 3;7cra (B) fc^-T^ >/l fp -5 

(21) ®^3-^|K7K*as* 0 

CA) SW3©7S/liMfctt*^>^^jr t 

(B) IH»#3©73y*B* fc * v , T% 1X«M®7-/^^ 

(2 3) £TF0 (A) Sfctt (B) fc*r^>A^*. 

(A) i259#^3©7$yttE^*^-r«^>/t^«. 

(B) IW8fl7^1Mfc tVlT , UW07 $ yM« 

(2 4) KTO (A) ( B ) C*t>Wftt 3 -, mDNAt 

(A) E5U#^3©7$y»S^**-ra^>/^» 0 

(B) K*#*3©7^»fi*,»c^ T , lXI««7 $ y^ W 

(2 5) (a) (b) fcjRtDNAf** (24) OPDNA 

( a ) iB ? J#^ 1 OftSE* o 3 * , 7 6 4^2 8 8 0*6^ 
?>J£^&DNA. 

(b) BJWHOJUMWaa*. **S*7 6 4~2 3 8 0a>SS«if|EK 
DNA. 

(2 6) «4)Xtttt6)a>DNAS£rt*a*W<f 

(2 7) 0».WM» W( . fte , ht> 
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(2 8 ) (24)X&(25)CDDNA, Xte (26) X& (27) (D'i&WiX-^Z ^-T^K^ 
( 2 9 ) (28)©^Jt&t&#:£ig«LT> MfBDN A©Wfei LT^;i/3l-X 

(3 0) yJl^J^l/xU 7 • ir/V>7KS It (FERM BP-7306). 

(3 1) .ti)~(itf<D\,)'tnfr<D!r)V2-zM7mBm, (2o)~(23)cDv>-ma> 

(DZynzn, (27)CD^»^#: > X«(30)©m«^^tr^^ftg^Vife^;|, 
(3 2) tt)~(U)m^nft<DV)Vn-7,M*mWm. X«(20)~(23)<ZH*-f 

(33) mmm^2(DT^/mmm^-r %?>At?Ko 

(3 4) @B?iJ#^2®7S /WJ$ft5^>/^I§3- K1"5DNAo 
(3 5) E5»J#-^l©mSia^cD-5-fe, m»#-^2 5 8-7 6 1 Ste&i&gU 

^J^^(34)0DNA O 
(3 6) (34)Xte(35)<Z>DNA£:, (24)X&(25)<Z)D N A£ Z<DMlZ<£tSDN A n 
(3 7) E^Jfl^iaifiSK^Jtf)^, i&S#-^2 5 8 ~2 3 8 0^£,&5&* 

IB^J^tf (36)CDDNA<, 
(3 8) (36)Xte(37)<Z)DNA£^Wf3ffi$;i^^-. 
(3 9) (l8)c9>-^^;P^y^FR^iS-^ya-y h^n-K-r-S^SB^J^ 

(4 0) (36)X«(37)©DNAX«(38)X^(39)©m^^^^^-l?^K^$ 
(4 1) (40)<D^Ri|£j&#:£ig«bT, (36)XfcU37)(Z)DNA®f§5!t/K<i:LT 
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X7KS1WWUl ' ««UMl68tMt, *»«s# 

w ' 2 * 9 * 25 B fcM »«*^«w*ww>f 

*»«>tt*MI6tWFE M BP-7S„ tl/ T«f» ll TM 

r w# 6 B **'* ,j 7 ■ ^ k s 1 «k*««^;,t < 

!??" M ' a " S,i,U,e P "»™'^»». IBB X«8, t * W 

«»«M«Mmo«i C.Uecio, at Micr„„, ganjs , s , mxam * 
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M&iLTte, #au>»4£, #U<7A, ^MJ<7A, #;l^> 

So 

(DM : 

6 0 kD a t^ft^kDaSSTtf^-y h;0>e>£3 o 

(DTSK gel G 3 0 0 OSW (my- (*) «) Sffltrifc^ttia^DT 
h^77^f-l:^^t, ^fi^3 8 0 kDa^t„ 

4 5 < Ctt£ (Tris-HCl|«, pH8. 0). 

WTSd^ 7 5t)#jfi{Cfe^tttf-^^#-ri. (03 (a) M) „ ^®«k5{c. 
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2 ?OU«»?«B **f6DHtt» &tl T V>ft». 
75tffi (Tr 1 ""HCliit, p H 8 . 0) . 
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*5BWfc*ViT rixtt«ftj 1-101, #£U<&1~5{^ ftfc 

<3>*^BJ(ODNA 

r • -t:/v>7^e,©#-r sut^-c^*. *isw©DNAtt» *3g^€^j*-r& 

«k D -?-©MS@2^JR^TOSiB^J «k o T 3 - H S ns 7 5 y »S5»Js5t 
W6^i&?fcOT?, £ns©E£JK:S:?v>Tfc££j&t-*i:£fc«fcoTfcE^ 

^*;PxU 7 • iz/1$'7$©3fe&#DNAj&>5]R#T*;ii , b-ef£S. 
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mm®, ** % JfA, XttffJpan«:75y»E^L, do, GDHSft 

-2 3 8 0*&fc*ltte«**DDNA**W6ftC. E*l«* 1 ©*»EH 
©5*, «»»*7 6 4-2 3 8 0*6«K*KaBWtt, 6»H3®7^t 

*fc*»W0DNAtt, B*#*10iM5EH03*, Il#^7 6 4-2 3 
8 0*6»:*«a6B3?!fXttCOE3f!f«»SB«Sn#*rP-^ixhU>5>x> 

nDNATgoTfeJ:^. 
«K fia»#l®tt*Ba®9S. *»#*2 5 8^76 l» 6WtlW 

^•fc^aEwwsfcwrT^/BEjiMrft^^^jifcjiTOfcp, 

□ d 7 x y -;k > K 7 x j (dcip) ««tr i om u ,j * A-WR (pH7 



WO 02/36779 




PCT/JPOl/09556 



13 



u-->^lt, gdh^h- p«*e^*s#r*«ift*.'<**--s«jrr 

(SDS) #0#®ffitt^J«ffl$n^>o ££>fc, ^^M^7l/>? 
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MIMft £ l: * Off 5 C t *„ s . ff s t < ? ^ 

«. i^'JtrouMtst,,^,.^ pBK322> pl)cl8 _ pBc|is 

PUC " 9 ' " *'-«'»'»*^tt=^3I«-C**J 1 ,. r c.„fti 

* * *J M L m X «. 9 9 - * # 8 f 5 c 1 1 T 9 5 . 
*'*«™W*Mfi TOipJlJWWSaiT , htt#|s| , |(|stift ; 
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*IT, |^DNA^I6ii!|tlTGDH$I4$t, £n£W#Xteig*» 

x»©/wpxjRiB»*tti;je>fr*^5AHittimi, f>^n7^tx --feu- 

m*s mz. «x yi'jt rsam t? ^ * i^jnii: £ § 3 > tr t- > h ir )vm, 
5 dna& uftt z^zz- ommm^- ts-t GDH^tt * no m \z%m-t zwak® 
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->a-i>D-x. um y,^ >nttl , 

t<lipH6.0~9.0S«O«Hl?S5. 
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Ti§&o tM^SSH m»«) (SDS-PAGE) W{C#-(DA'>H$^1"@g 

F 5 -f & £ IC J: 9 ffi * { b b T im £ •& 2> z\ t ifi pJ fig T $> £ . 

Xy N075/»J$^l, py-?ZL-y hS3-KfSDNA*Jp«|-r« 

< 4 > £3g BJ (7) y ) V 3 - x ± y it 

*%w<DMn&&ft > x\t*m®m&® wwj7-t/v>7Ksi 
») *, #**8itLTfflv^c:tft#atrs. tst'UTH %-tf>nm, 

**r*T?*Hrr«;6rft. Mtt^'jT- iiM'jT- R<ffeil7c#Uv- 
& 0 , & -5 Vi tt 7 x P -fe > & § fcft« S n * * 5*^ X 
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5. ! . 



mm (a) , (b) 

****** (a) , »Wttn,^ mT ^ 
®*ft«M®&%%ft*ff (b) tstBT**. 
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M^WttR ; 

M©^ £ft 
77^>h®S >5 

4 st; 
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-r y n — ^ 
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lift 


-fen tf^-7 


lift 


^JVh-7 
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lift 


*U fcf:fr-7 


lift 


U-y # O — 7. 


lift 


h l/AD-7 


lift 


-f7 U > 


lift 


* l/^ h— 7 


^ft 


7—7 


lift 


75 F> (Ami don) 


^ft 




^tt 




lift 




Itft 


D-J-zl? 7 


lift 


D-U^V-7 


Rsft 


D-^^fh-7 


lift 


D-73- 7 


itft 


L-7H-7 


lift 




i^ft 
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i*§ft 
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mm 
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57 h-7, 




;* U tf^-X 


mm 




mm 


h l/AD-X 


mm 


•f 7 U > 






mt£ 


D-^7>f y-x 


mm 


75h*> (Amidon) 


mm 




mm 




mm 


13 


mm 




mm 


d-u^v-7 


mm 


D-7#h~7. 


mm 


D- 73-7, 


mm 


L-73-7 


mm 




mm 


L-77k*h-;i/ 


mm 




mm 




mm 




mm 





T)V • *7 • r^-$Mf^y - A^xU^P^-(Bergey's Manual of Dete 
rminative Bacteriology) £#{$LT$WT3 t, ^i'^^T'jTICIl, 

Ttt7>7*;UxU 7^fc#^nw& (Yabuuchi, E. , Kosako, Y. , Oyaizu, 
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Yano, I., Hotta. H., Hashimoto, Y Ezaki t a . 
,. , ' '•' mKl ' T - afl d Arakawa, M. , Micro 

Diol. Immunol. Vol 36 (12) 12<5i-im igqo T i 

aou*/. 1Z51 1275, 1992; International Journal of Syst 

ematic Bacteriology, Apr, 1993, p398-399) „ 

»B»A»»«ftff (institute for Fermentation, Osaka) 
MMlM»ma M Collection of Microorganisms, ,OO fc « SftT 

«i 



JCM5506 



JCM5507 7k$#jS# 



JCM2800 

JCM2801 *»ttff# 

IF015124 

IF014595 



70t 


4 5V 


100 


100 


100 


100 


100. 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 



<i>»#o«f§t ■ 

tt-F<D*»**tr**7LT?, 34 ^ 8m 

*U^7h> log 
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NaCl 



5 g 



KlhPO* 



2 g 



5 g 



Binol (ABLB Co.JK3jC B#) 0. 14g 
Total. ^SzK 1 L 



pHHS 



7. 2 



<2>fiifi77^y 3 >®flsfi 

6 0 g 1 0iiM©U>ft;&U£i4MfJft (pH6. 0) CML, 7 1/ 
>?7UZ (XWmftm Jf£j?C B*) T1, 5 0 OKg/cm 2 09JE#i££;&n;tT> 
ft#M£J&igbfc. M$ffl$£8, OOOXgTlOm 3i>LvMU « 
H^$j£|lfcV>fco ^<D±iit£> 4tT6 9, 8 0 0 XgT9 0m j@ 

l77^>>3>$, ftij^gTTriton-Xl 0 0^ i 5 fc\ 10m 

MU>^U^A^»^ (pH6. 0) T?l?#ffcL£o ^LT> 4^, -gfc, «J> 
o<£jf#Lfc 0 m&>b'& (4t\ 6 9, 300g, 9 0#Hg) , *imtWk7 ? 

^Wffi7^->3>l; 1 M0O. 2 %Triton-Xl 0 0 £^tM OmM 
U^^'J^AM (pH8. 0) ^Jn^fe 0 Z<D®n*, 0. 2% 

Triton-Xl 0 0 1 OmMU U 7AiHM (pH 8. 0) TMfc 

c!tlfcDEAE-TOYO PEARL^5A (22mm I D X20 c m Jfcy- )frj£ 

0*) fc^bfe. ^>/^«£, 10mMiJ>t^'J<)AIft (pH8. 
0) *<MaCloa^0~0.15M};:&&cfc5K> ttM7*5 vx> STi&ttJ Lfco 
-e<D^jg«5ml/m i nTfrofco GDHM 7 5 mM<7)NaClit&T!M£ tltz a GDH 
7g'f££ ^7 i/ 3 >£H#>, o. 2 %Triton-Xl 0 0 %-$ti 1 OmMU 
#U7Ai!i» (pH8. 0 4-C) MLfco 



WO 02/3^^ ^| 

PCT/JP01/09556 

26 

_*6ttHFMW*tt*. M M-5P»* 9A (8. OanlDXT 5 „ « y 
• • «*. B*) ML*. *»* 9Attw6< 0 . 2%Irfto „_ noo 

^»*j>«*r JWMt (PH «. o) m «nt M . ,™ 
«^ mvf' V**""** (,00 <' l, w=«««mt» 

«««7L. ((J) 

'J-ffiTWieLfc. a 



*MMl»*.T. Native PAGE««* W *« bfc . 
ft. fsnm-H-tLT. TtUfu-n* m,r.,l, M „„ . 
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7i'Jf> (Ferritin) : 440kDa, %$y— tf (Catalase) : 232kDa, 7^F5 
-1? (Aldolase) : 158kDa> V i/lkfg7 )\<7$. > (Bovine Serum Albumin) : 67 
kDa> jrrt)l72.> (Ovalbumin) : 43kDa^ h >J — $*> (Chymotrypsi 
nogenA) : 25kDa, ©£ R&fll Hfc. 
£7c, ^©Native PAGE^Wl^T, JgttJfe6£5fc8fib&. #$*;H£KT® 

2.0 OmM 

0. ImM -hD7JHf h77'J^7A 

0. 3mM 7it^>^Mt^7z-h 

2 OmM Tris-HCl|»t (pH8. 0) 

Nat ive PAGE©m^fe©«ct 0 , iTSSi t, •£©#« 

HU *»*©Stt%fi*^*r> . *»*S7 0tTJ3 0m 
Pi^iaStt«b, #^*8 5kDatfififci&tt£fco*>/^Kfc#StL& 

0ff> l/->3tt70'C, 30min, &&a£ftfc#S$©«3fe<6$, 
l/->5te7<rc, 30min, &&8$nfc##*©«tt§fefi£j*T) . d CO ^1 « 

ttftttff ftlfcg SDS-PAGET«^» Sff o ft . SDS-PAGEteTr is-Tri c ineH® ft 
£fflV>T8-2 5K#U7*y^73 r i ©4jSy;i/*TfHMb&. ZrWfrOZ 
>A^mtm^kmr^^n-ofc a Phast SystenKPharmaciaMcitK #«£Jg 

mznwimzfiotz. mm^ <Dmn^mmz^^^mm^m^tz a sd 

S-PAGEMQcSfrte^oT. *iili|5 6 0 kD a £ 4 3 kDa©^ >A?mzfrm 
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SDS-PAGBT#$f $ ftfc 4 3 kDaO ^>/^in^-^, e 

psq-1 o) tzzv 0-*?*-y bvmifcrsymmmv&zzK^ 
cosDs-Piwaoit**6«itta*c0ii*iat^» 6 0 kDa«. JW 



3 0 0 0 SW(*y- (*)«) <8. OmmID X8 0 

cm $7- 0*) , 10mu>tt«u^«ft« (PH6. 0) *<D0. 

3M NaCliO. l%Triton-X100*^tfMT¥«$tlT^S 0 7W5 , a 

> (12 5/ci) 7-Do*>/u>Kv-*-**nnmma>»n* 

**r*&*fc«Wfc. ^^Ry-A-^^ ?D ^7U> (Thyroglo 
bulin) : 669kDa, 7x»Jf> (Ferritin) : 440kDa, A*?-* (Catalase) 
: 232kDa, 7*K?-* (Aidolase) : 158kDa. *i,*m 7 »7S> (Bovine 
Serum Albumin) : 67kDa, > (Ovalbumin) : 43kDa, **hy^> 

/— y> (ChymotrypsinogenA) : 25kDa, £ffiV>£„ 



iJ6 



Tris-HClW. pH8. 0*T, ft 1 ^RftjUEr-f 
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mu&mtttfmzfrznrz (®3 (a) #$o . &tz. ^v^mzit^xma 

#Sp5p§7£ffi£$I£L£: (03 (b) #$D o 

%7jkLTz. Z\<DJzyfc.Mmm&&**?Bm<Dm&i$5fcfztii\,\ 
Tris-HClW, pH8. 0$T\ foZfrVtb lftmmfeMJ&r^ 

Mmtentttmzfrznrz mi (a) mm) « 

mmm&zmmvrz (m4 (t>) #$o 
mmM8 

^tl^n<DV'?3--v h <D f£»J Zm^TZtz & \Z, MWM'&<DGDH<Dftyt 
ft&ffi$TZfi?tzo m5 (a) (b) te, MlillO Wlo-xoD^ffiT 

^aawo^t;GDH0M5«, 409nm{c#iifc#i&fcr-^£^u 

-7.©#ftTT^-n«417nm'\i:#fTb, 523nm^rj550nm^ 2 o<7)$ 

§tr-^^M^nfe (^5a) „ *fMK, mmmmrmMnmiztevzw®. 
m^-^tm^nuKuv (05b) , Mik®Rz£M7im<Dm\zm^t£m^tf 

Miotltaft-otz, 

IliiCiftiGDH, %it>t©GDH, ©KM^teGluconobacter sp. 
&3 W3:Acetobacter sp. Oft Y-utfj—M'f- V ^D-AI^TTf 
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«bTfcfc (KTOXK#jR. Adachi.O. , Tayama, K. , Shinagawa, E. , Matsushit 
a,K. and Ameyama.M. (1978) Agr. Biol. Chem. , 42, 2045-2056. ; Adachi.O., Miyag 
awa.B., Matsushita.K. and Ameyaina, M. (1978) Agr. Biol. Chem. , 42, 2331-2340; 
Ameyama.M. and Adachi.O., (1982) Methods Enzymol. , 89, 450-457; Adachi.O., 
Tayama.K., Shinagawa. E. , Matsushita.K. and Ameyama, M. (1980) Agr.Biol.Ch 
em., 44, 503-515; Ameyama,M. and Adachi,0. (1982) Methods Enzymol. , 89, 491-4 
97) . 



WH^jri>HN (*JMM*f, PPSQ-IO) fciD75ytiW 
K*^Bl*oyyAK#LTPCRftfffto«:tC5, » 5 0 b p ®ftfi?ff 

^< 1 flft^MXEn s s natmntsntt. pcrw 

6S»ON^&6MgOPro»6l lMlOArgCfflSmg? 
E*l (£31**8) «tJlfflsn, *tiliW^^ir,Fc| CT 
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m - 7? h % t m m v it z t v> x . 

X, mmm% 1 *<Z>&g#*f 2386-2451 ®&iBBB3&m, 0 -IhyrL- 



0. 1% Triton X-lOORtf lmMCaCh^fr 5 OmMU >mts U ? (p 
H7. 5) *fC*««**R^mflR©NAD»»*GDH (NAD-GDHifcT) 

3? 2 (%) 
ftlW (#) NAD-GDH #gPfjiGDH 



0 


1 0 0 


10 0 


1 5 


2 0 


10 0 


3 0 


5 


1 0 0 



^l^J 1 0 GDH aU-^g-y K£ j- Sjlfc^DM 



ijfifl!! 1 0 
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tut>^, mmTmft®M(#v^7h> io gl mmmmm ig, Naci 5 

g> KH 2 P0 4 2g, tf)Vn~* 5 g; 1L, pH 7.2)£flH>T, 34tT-|llLfc 0 
W^WH^liWDBSLft, C0iT#*l<MINaCl, 20mM Tris-H 
CI (pH8. 0), liM BDTA, 0.5* SDS, lOO/tg/alorn^ ±— tfK**«f*ttte«| 

<2>GDH atf:/;3.Xy h©N;fc$87Sy®B33&J©fc£ 

£tt*f 2 fc R«C b TIM IfcOTtftttttiiti: «t o TftWII. 12. 5X# U 7 * 
U*73 K*m>fcSDS-***»tt*afc T a W U h*#*L&. 

^^/•^-irx^-^JUMfWjf^ ppsq-io) fc±Dii*Ji75>'«BW© 
ftjfefcfr^fc. *»*fcttS^J#^3©T3y»fi^fc*UT75y 

< 1 >TPI« LfcDNA 1 0 g £Mi£^Sau3AlT|5g£#$Lfc 0 Ctl^CIAP 

perCosI (Xh^^->tt^SA¥) £BaiHIffl8U T4 DNAU #~ Viz «fc 0 , Su 

DerCosIKa-lB«ft*0»fi#DNA»fr*San8AITR«^LT#6nfcDKA»fH- 
#5nfcM^DNATX^xUt7 • nUXL-1 Blue MR (X h 5 
$>->tt#&A#) »ff$gg|Lfco »Mlft#:ttSiiperCosI±<Z)tt4*K»tt 

*K«Hfc*eLBttratt?tt*bfc. cn60»XfiM#«ftit, GDHSft 
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<3>T#5nfca^a-y h H-TSjtfi^fc'&tf 3X5 KSuperCos 
IfcllggfcNotlfciD^DfflLfc. Jl©DNA»fit**!llS»*XbaIT«iaL. 

HpUC18TXxxU h7 • 3 UDH5 aMCR«j*JBKIE&U 7 > tf~> U >50^ g 

<5>igS@3?iJ©&£ 

fc. -?■©*&** *jf ADNAK^^le:, <2> < r?^^ta^fcaiJ-yrL-y HON* 

KSltljcaHJ-^a-y h©SDS-PAGE^fc£&!=>nfc#^M6 OkDaKHff-ftl/ 
fc. 

KS l^S^oy/AefM-^x^yiz-htLT, jftiI©$iJPS@ffjig|H££#trJ; 
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5' -CCCAAGCTTGGGCCGATACCGATACGCA-3 ' (S3^J#^ 9 ) 

5 ' "GAGAAGCTTTCCGCACGGTCAGACTTCC-3 1 <E8I#^ l 0) 

fCRfcJ:D**&nfcJt^**H»#HindIIlTillftLft«, 
LAG-CTS(SIGMAtt)©^P-->^ MT ^ SHindII]M ^ ALfco 

75X5 KSpFLAG-CTS/aiffrfcLfc. 

I«i*U«II/.ti^xU tT . 3UDHi«MCm W 
7>|f MJ > 5 0 n g/m 1 ££t?L B«**t?41**3D=-« 

iJtttfi? (BW#l ti l« 2 5 8 . 761) Mfflsnfc. com* 

5' -CATGCCATGGCACACAACGACAACACT-3 ' (@2?>j#^ i i ) 
5 ' "CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3 ' (338|#5i 2 ) 
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^7 7-pTrc99A (Pharmacia^) ©7 p — - >7°MT&-5, Ncol/Hindlll 
fCjfAbfco f#e.n7c^^X$ H*pTrc99A/r + at^*bfc. 
^12^77,5 HpTrc99A/r + afc«k D, x>/x >J t7 ■ 3UDH5 oMCRi 

MlBpKSK pFLAG-CTS/a> pTrc99A/r + a 0 <D?7 X 5 F fc£ o 

©M^frofco #^Sfe^^7>h°vU >50/ig/ml£^tfLBM3m 1 fc« 

ml, 3 7t-ci 2P»pq#**ff». 9m***u&:. z.^m 

m^yuy^fuT, (isookgf) T»tfe^, mm>i> (4v, i6o,4oox g , 90 

ft) \Z&V)Wmft (lOmMU >m*U^Ail®^pH6.0) *^nu& 0 
12 ^;V3-X(DT'yfe-f 



?-)V7xi-zS>* Mt;i/7x-K(mPMS)*5J;^5.94MM02,6-v?^nD7xy- 
;K > K7xy-;KDCIP) ^triOmMU >g&# U ^Aig»(pH7. 0)fcJ; D> B 

pFLAG-CTS/ a K J; 3 USfiite&#g#jg|#® + 

pKs\\z£z>BM&m&i%mwiftm + + 

pTr c99A/ r + a «fc S ^g&&#££lBS#lIi + + + 

atf7*:i-yl-0#£*&#;i^ fcpFLAG-CTS/ aIUS t^RS J&ftig*Ilil#iI o 
GDHJSft*** ^^S<^77-^«^L7 v cpTrc99A/r + Q!^J:§^Ke^ 
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GDH^0««594^O^^ 7x± ^ > ^ M^7x- N ( mPM S) 
^^.94, MW2 ,B-^pp 7x ^ ;K> , 7x ^ ;KDcip) ^ i0fflMu 

^ U * Aftftft (PH7. 0) © * T ff o fc. ff * ft** j. ^ £ b T ^ 3 _ 

LTioAirc-e-r h LW©DciPoeoo u o««« ft « 

±-?mmirc. c(o«iti X8 jf WWkKWl 0mM MQps 

MW( P H7. 0) tmT8 0MttLftt, 20ml£U^> Wt Il 
OmM MOPS«W*( P H7. 0)^2 0^1^*7 
^bF^p.^L^ C©««10mM MOPS««(DH7 

^3-^K**»**HfeftUfc»#t>*-M^ T , 0.05 mM~5 
•P^3-X©£**ff5 Ctd t ?€r& ((gf6) e 
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Hmf!ll2HJ:oT#e»n/c«^BJ(Dai7-7'rL-^ h (249U/mg *>/^g) 1 

1 OmM MOPSl» (pH7. 0) tTtfiT?3 0«ilfcl> 2 0 
mM'J5?>mi0mM MOPS1W (pH7. 0 ) 4>l?iST 2 0 #W 
IILTW;l/7;i/TtK§yn>^>^lfe 0 COii^lOmM MOP 
SIW (PH7. 0) .tt , 7?MTH^WK±¥»fl5S'&&. «ia4t;i?ffi# 

< %m s •& 5 £ t <d *e £ 5 ^ H & -e- 0 i F £ □ - h t* •& dna^iij m b 



• 0 
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*»»»*aar * c t watt*?**-***********. 

(DM : 

6 0kDa^ff» 4 3 kDatm^a=y MfrSfc*. 
®TSK gel G3 0 0 0 SW(ly-(H) i)Mv ^ Wa ^ 7 

45t:#i£ (Tr i s-HCIlffK, pH8. 0) . 
(DM : 
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6 0 kD a t^ai^4 3 kDa&&W7a.=ly h#Sfc5. 

®TSK gel G 3 0 0 0 SW («V- (ft) S) ^^mSii^D? 

4 5'Ctfifi (Tris-HClW pH8. 0) „ 
11. MIB^"?S6 0 kD a ©It I/a"*/ h^S % BB#J#*f 3 ©75 2 

~i 2©r5y«iB?!i*^trjit*«f*fr*i»*55 8'-i o<D^?nft-mz 

1 2. WE 4 3 kDa(Di7-^a-^y h ©N*$gatga?ij#-j§- 5 ©7$ / mi3?iJ£ 
^T^W^JS 8-11 ©Viftufe 1 3SICE«©^;W3-X«l**»*. 

13. fffB^»^j6 0 kD a©U-^a-«/ hWF co (A) (B) 
^W^R*P*5«*3S1 1 CE«©^3-X!ll**»*. 

(A) E5H*^3©75y»EW*Wr«^>^^K. 

(B) E*»J#*3©7$/RE*>IK:fcHT, 1 3Ua*t»©7 5 

if a, xfcminsn^s/ttEai^u a^, 
i 4. 4 5t:#iat7 5 , c#ig{c^n^n^tte--^&^ri-sjii$#^t-r 

6 E*©^;P3-XIK**#*. 

#^ 5 © 7 $ y mse?»j § wr* c t t f § ? h & p - h c . 

16. ft^JS 1 5fBite©5Ph?DAC©-gR£n- R, SB^Jfl^ 8 KUBSS© 
£*E*J***r*DNA. 

17. 5E*©^h*n-AC©H»*3-t«U E#l#^ 1 fcfB®© 
ffi*SB^J© , 5^ffiS#-^2 3 8 6-2 4 6 7 ©ffiSE^WTSDN A 0 
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18. Mm 5 E«0? h ^ D-A C OJ/^M^f F S3 - P I, mm 
* 1 <Z>££EH® 5 2 3 8 6-2 4 5 1 <DmmmZ$tSD NA 0 

19. fh^-ACC^tM^F^.T, fiM*4®75>r»na 

2 0. TEttJt*W-r*^>/^R. 

6 0 kDa?it. 

7 5t;tfifi (Tr i s-HClW, pH8. 0) . 
2 1 . 3 t*t»TT3 2 ~ 1 2 073 y*E***trc fcfcft 

2 2. MiB^W^KTOT© (A) Sfctt (B) ^t^/T^ T **i* 

(A) E3fl#*3©73/»E*J*:rf**>/^R 0 

(B) B*»*3073;MEHfc*Vrc, lXtt*ft©7 3 

J»A, Xtttffcanfc73y»BH**U ^ ^3-XK**»* 

2 3. £CF© (A) (B) fc^-T^>A^R. 

(A) EW#^3 073y»E?«(*W«^>/1^ff. 

(B) iW8073Viwifei W , ixast®75;M m 

#A, Xtttfinaft&73/BBai**U flo, ^3-x**#Ii# 

2 4. &T© (A) ZtcK (B) fc*«>/«^H*3-H«DNA. 

(A) EW*f3®7S/ttE#J*rrs*>/1*R 0 

(B) iw^aors/ttjiKiWT, i^Ito75;»«, 

*A, XttfHn^fc73y«E***U * 5l ^3-xJtt**»* 
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2 5. ^T© (a) (b) C^tDNAT*§itl2 4lB«ODNA. 

(a) E#J#-*1 ©ifiXgB?!!®^ M#^7 6 4-2 3 8 O^SfcfcJfcSE 
?"J£^frDNA 0 

(b) @a^J#^-l O^SSB^Jcoa^, ffl»#^7 6 4-2 3 8 0*»&fc$£Si3 
DNA. 

2 6. m#m2 4Xtt2 5teE*t®DNA££^rr*ffl.»*.'^*--. 

2 7. W^JSl SEKfco^^W^^FRtf j8 -it^a- y h^n-Hf 

2 8. l»3ftS|2 4Xtt2 5fcE«©DNA, Xteff 3£Jg 2 6 Xtt 2 7 f~f2«&©i£& 

29. w*^2 8mm<DMn&m&zt%mi;T. mt^^A^m^mmthx^ 

3 0. ^J^WJ7 • t/V>7KS ltt (FERM BP-7306). 

31. »^6-i 4(D\*?nft-mzf&m<DV)vn-7,m>-fcim%. 

0-2 3©Vifn^-^fcE*©^>/1^R> «^2 7 0»SlKlftflc, Xttffi 

3 2. ffi^6~l 4 0Vifn3&^-5ilCE«0^;Wn-XlJl**»*, Xtelf* 
£2 0-2 3 ©V»f n^— 5iO^Wt^R*^tr^;P3-XTyfe-f + y h. 
3 3. E*J#*2©7$y»K#J£WT5*>/S*K. 
3 4. @B^J#-^2©7$/^B2^J*^-r^>^>A^K^3-H-r^DNA. 
3 5. E^iJ#^l ©ttSIB#l©3 5* &g#^2 5 8 - 7 6 1 £> 
£tH»#JS3 4E*fc®DNA. 

3 6. ff^3 4Xtt3 5 CSIlCDNAi, B*3fcJg2 4Xtt2 5 fcfBftODDN 
AftCOJH^tTDNA. 

3 7. @E?>J#^ 1 O&SBaai©^ ISS^2 5 8-2 3 8 OfrS&S&XE 
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• 



3 8. i««S 6X143 7feE«ODNAmT«fi^^^^ 

3 9. 8B|«0 WH^f W/l -^ a - y 

4 0. »*«3 6Xtt8 7feB«ODNAXtt||* 5l 3 8X1*8 QfcMOMI 
4 1- ■W4 0EtOlMi mtLTi «**8 6X148 7fc«*«> D 
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1 2 3 4 5 

450kDa 



232kDa 



140kDa 



67kDa 



H1 



wo 02/: 



PCI7JP01/09556 



2/6 



2 
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PCT/JP01/09556 



4/6 




wo 02/31 



6/6 
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i6 



WO 02/367791 



1/9 
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SEQUENCE LISTING 

<110> SODE, Koji 

<i2o> mm^jvu-xm^mmmRummjmmmomm^m 

<130> K01262 

<141> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 
<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
aca ttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc eg a eg 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 
Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 

cac ggc gac gca gec gca tea ggc ate acg egg cgt caa tgg its caa <m 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Z Trp Leu Gin 
15 20 25 

III III ill ff g r Ctg ll C ff* gCg ggC CtC aCg ggt tcg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 

Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Mel 

45 50 55 

Z ill I'' rT c Cg , Ctg aCC ggC aag 333 ggg ctc agc W «tg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He 

b0 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc tcg ttc aag acg gec 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr III 

80 85 90 

gac age ctg ccg cag ctc gee ggc gcg ctc gcg tec ggt tcg ctg acg 578 
Asp Ser Leu Pro G-ln Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 
95 100 105 

p r C 0 l " g g3a * c * 5 lc ctg acg etc gag gec tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu 

10 us 120 

ggc ate gtc gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly e Val Asp Asn Val Val He Thr Tyr Glu Glu Ala Leu Met Phe 
125 130 135 

nv vi v'f I" f' aCg CtC gtg atc cgt tcg tat tgc ccc aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 

145 150 155 

ccc ggc ttc tgg gee gac aaa ccg atc gag agg caa gee tg atg gee 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Mef til 
160 165 170 

gat ace gat acg caa aag gee gac gtc gtc gtc gtt gga tcg ggt gtc 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly m 

175 180 185 

gcg ggc gcg atc gtc gcg cat cag ctc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys All Vaf 

190 195 200 

atc ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa atc gtc gag 913 
He Leu Leu Giu Ala Gly Pro Arg Met Pro Arg Trp Glu He Val Glu 
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205 210 215 

cgc ttc cgc aat cag ccc gac aag atg gac ttc atg gcg ccg tac ccg 961 
Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

220 225 230 

teg age ccc tgg gcg ccg cat ccc gag tac ggc ccg ccg aac gac tac 1009 
Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
235 240' 245 250 

ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate cgc gcg 1057 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr lie Arg Ala 

255 260 265 

gtg ggc ggc acg acg tgg cac tgg gec gcg teg gcg tgg cgc ttc att 1105 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

270 275 280 

ccg aac gac ttc aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 1153 
Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 

285 290 295 

ccg ate cag tac gac gat etc gag ccg tac tat cag cgc gcg gag gaa 1201 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Glu 

300 305 310 

gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gat ctg tac teg ccg 1249 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
315 320 325 330 

cgc aag cag ccg tat ccg atg ccg ccg ctg ccg ttg teg ttc aac gag ,1297 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 

335 340 345 

cag ace ate aag acg gcg ctg aac aac tac gat ccg aag ttc cat gtc 1345 
Gin Thr lie Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

. 350 355 360 

gtg acc gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc cgc ccg 1393 
Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 

365 370 375 

act tgt tgc ggc aac aac aac tgc atg ccg ate tgc ccg ate ggc gcg 1441 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro lie Gly Ala 

380 385 390 

atg tac aac ggc ate gtg cac gtc gag aag gee gaa cgc gec ggc gcg 1489 
Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
395 400 405 410 

aag ctg ate gag aac gcg gtc gtc tac aag etc gag acg ggc ccg gac 1537 
Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 

415 420 425 

aag cgc ate gtc gcg gcg etc tac aag gac aag acg ggc gec gag cat 1585 
Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala Glu His 
430 435 440 
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" si «, s s s: 2 s z z ;n s ;;: »■• 

465 4 70 

AU £ £ £ » Va. SI J" C ' 5 * U ** »» 
>er Asp Met Val Gly Arg Asr, Leu Mel Asp His Pre Gly 

485 

500 cnq 

===£SfiSSSKSSSS25 "" 

530 5 35 

= i s x s s - s s s s: £ £? sr s 1921 

545 55Q 
565 

575 ggQ 

S====SS=SSSHS=SS - 

595 goo 

Sf^S-SS^SfKKSSSffS 2113 

610 g j 5 

s « ffSE FK"SKsrsr 2,61 

625 Q3Q 
645 

Sef 15 "a S £ Arg Asp £ £f T "f f° "* * "° *' 
"'■ "« Asp Ser Val Val Asp Lys Asp Cys Arg Tkr 



»cg,c ea.eega.e e.g ,„ .„ teg ag! age geg aeg atg "g aee 
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Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met Pro Thr 

670 675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gec gcg etc gcg ctg egg 2353 
Vat Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gee ggc tgc etc gcg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gee gat gcg gee gat c 2467 
Ala Asp Ala Ala Asp 
730 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

15 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Yal He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 HO 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 
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<2 1 0> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Yal Gly Ser 

10 

«» Val Ah Gly Ala He Val Ala His «, L e „ Ala „ el Ala jjj ^ 
Ala Val lie Leu ta« 61, Ala Gly Pro Arg Met fro Arg Ir " Glu He 

Val Glu Arg Pbe Arg Asa Glo Pro Asp lys „„, Asp Mel A „ pr0 

60 

Tvr Pr„ ser Ser Pro Trp Ala Pro His ,r. Ml Tyr 61y Pro Pr „ As „ 

75 

Asp Tyr Leo He Leo Lys Gly ell „ is lys Pne As „ Ser «• 

90 

Arg Ala Val Gly Gly Thr Thr Trp Hie Trp Ala Ala So, Ala Irp Arg 

». Ho Pro Asn Asp Phe Lys Met Lys Ser Val Tyr «, W Gly Arg 

ASP Trp Pro „o Gl„ Tyr Asp Asp Leo G„ Pro Tyr Tyr G1 „ Arg „, 

1 40 

Gl» Glu Glu Leu Gly Vol Tr p Gly Pr. Gly Pro Glu G.o Asp loo Tyr 

Ser Pro Arg lye Glu Pro I,r Pr0 Met Pro Pro Lou Pr, leu Ser Phe 
•lb5 170 



Asu Glu Glu n, r.e Ly s Thr Alu Loo Asu" Asu Tyr Asp Pro III Pho 



180 



185 



HlsValValThr Glu Pro P.. Ala Arg As. S er Arg Pro Tyr Asp Gl, 

Arg Pro Thr Gys Cys Gly As„ Aa„ Asa C y S Me. Pro nUn Pro „o 

Z15 220 
Gly Ala Me, Tyr Aug Gly ,.o v., „ is y a , „ Lys Ala clu Arg Ala 

Gly Ala Lye Leu lie Glu Asa Ala Val Val Ty'r Lys Leu Gl„ Thr l\l 

250 

Pro Asp Lys Arg He Val Ala Ala Leu Tyr lys Asp Lye Thr g" Al, 
Glu Hie Arg Va, Glu Gly Ly S Tyr Z T „ u „ „, „, ™ 



280 



Glu Thr Pro lys ,„ Leu le „ ™ Sef Au ^ ^ «« ^ ^ 
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290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu lie Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Aia Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser. Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 
1 5 10 15 • 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 
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<210> 5 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 5 

Ma Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
5 10 15 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<4O0> 6 

gcggatgcgg cggat 

15 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgccagatat tcgcc 

15 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccggcgcfgg tgaaacgc 

18 

<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 

<210> 10 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 10 

gagaagcttt ccgcacggtc agacttcc 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgccatgg cacacaacga caacact 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 



I^^^NATIONAL SEARCH REPORT < 9f™ 



A. CLASS1FICA 1 ION OK SUBJECT MATTER 

mt.Cl CX2NX5/53, C12N9/ 04, C12Nl/21 , 



mliona] application No~ " 
PCT/JP01/09556 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A. SAGE et al., ■ — - - 

Vol. 20, «,o. 3, p. 9 .^«!^" 'tSSi" 10 "* 101 - 1S90 ' 
I.ESTANOL et al., 

Inorganic phosphate effect rm = 

pathways of glucose cafaboliJ - a * te ^ate peripheral 
FEMS Microbil Lett X£ Vol * ^^wonas cepacia, 
298, table 1 Vo1 ' 60 ' No ' 3 - Pages 295- 



Relevant to claim No. 



5 continuation of Box C. 



1-14,19-23, 

30-33 
15-18,24-29 

1-14,19-23, 

30-33 
15-18,24-29 



Special categories of cited documents" : 

document defining the general state of the art which is not 

considered to be of particular relevance 

^-^-ent but published on or after the^ fiHng 

spec*] reason (as specified) ° n 0r othcr 

0 decent referring to an oral disclosure, use, exhibition 0r other 

Date of to actual completion of the international searcT 
22 January, 2002 (22.01.02) 



'annex. 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 
Form PCT/ISA/210 (second sheet) (July 19927 



priority date and not in conflict with the application Lt cft^ t« 

considered novel or cannot be considered to involve an i foS* 
step when the document is taken alone V01vc ™entive 

V document of particular relevance; the claimed invention cannot k. 
^ t0 ™^* «n inventive step when the documS 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

& document member of the same patent family 

Date of mailing of the international search reporf 
29 January, 2002 (29.01.02) 



Telephone No. 



PCT/JP01/09556 



a. mio>B,i-z&w<Dsm mmmm. (ipo i 

Int. CI' C12N15/53, C12N9/04, C12N1/21, C12N1/20, C12Q1/32 



KMfofci*Rs« imsmmm (ipc) > ~ 

IntCl' C12N15/53, C12N9/04, C12N1/21, C12N1/20, C12Q1/32 



HBPttTJtt* Ufc*^-*''?-* (x-^-^ro^fr. §9a£K{fcJ8L/iffl1f) 

J ICST7T-fMjOI S), WP I (DIALOG), BIOS I S (DIALOG) , 

MEDLINE (STN) . DDB J/Ge n b a n k/EMB L/P I R/Sw i s s P r o t/Ge n e s e q 









X 
X 


A. SAGE #f a7. , Hexose Phosphate Metabolism and 
Exopolysaccaride Rromation in Pseudomonas cepacia, 
Curr. Microbiol. 1990, Vol. 20, No. 3, p. 191-198 
Table Wffl. 

I. ESTANOL et al.., Inorganic phosphate effect on alternate 
peripheral pathways of glucose catabolism in Pseudomonas 
cepacia, FEMS Microbiol. Lett. 1989, Vol. 60, No. 3, 
p. 295-298 

Table mm 


1-14, 
19-23. 30-33 
15-18, 24-29 

1-14, 
19-23, 30-33 . 
15-18, 24-29 






2 2.01.02 


29.01.02 


B^H^W/f (1 SA/J-P) 
100-8915 
jKJCSfftfflES^iaHTP 4#3-s§- 


whs*** mmbmm ^ 

03-358 1-1101 


\4B 9453 
ftBi 3 4 4 8 



iSPCT/ISA/2 10 (ST2-<-v>) (1 9 9 8^7^) 




THIS PAGE BLANK (ioto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



LURRED OR ILLEGIBLE TEXT OR DRAWING 



PAGE SUNK (ugpro, 



